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PURPOSE: To restrain the power consumption of a 
semiconductor integrated circuit of this design when it is on 
standby and to enhance it in operating speed when it is in 
an active state so as to enable it to be operable at a high 
speed and low in power consumption as a whole by a 
method wherein a reverse bias voltage of a board or a well 
is changed according to that an inner circuit is in a standby 
state or in an active state. 

CONSTITUTION: When an inner circuit 2 is in an active 
state or a chip selected terminal 5 is in an enabling state, a 
bias voltage of OV is given to a substrate by a substrate 
bias voltage generating circuit 3. Therefore, a drain current 
is made to Increase and the N-channel transistor of the 
inner circuit 2 can be made high in operating speed. When 
the inner circuit 2 is in a standby state or the chip select 
terminal 5 is in a disabled state, a substrate bias voltage of 
-3V is given to the substrate by the substrate bias voltage 
generating circuit 3. Therefore, the sub-threshold current of 
the inner circuit 2 can be made ^O'^'^A or below. 
Therefore, a semiconductor integrated circuit of this design 
can be made small enough in power consumption. 
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Concise explanation of the relevance with respect to 
Japanese Laid-Open Patent Application No. 82151/1991 

A. Relevance to the Above- identified Document 

The following is an English translation of passages 
related to the present invention. 

B - Translation of the Relevant Passages of the Document 

[MEANS TO SOLVE THE PROBLEM] 

A MOS-type semiconductor IC of the present invention 
is composed of a MOS transistor characterized by 
comprising, 

an internal circuit having two states: an active 
state during which data are inputted or outputted; and a 
stand-by state during which an internal state alone is 
withheld, and 

a substrate bias generating circuit for applying a 
source • substrate reverse bias voltage to the MOS 
transistor forming the internal circuit, the 
source • substrate reverse bias voltage being larger in the 
stand-by state than in the active state. 

In case that the MOS transitor is formed in the P- 
or N-type semiconductor well, a well bias generating 
circuit for applying a source -well reverse bias voltage 



-2- 

is provided instead of the substrate bias generating 
circuit for applying the source • substrate voltage reverse 
voltage . 

[FUNCTION] 

According to the present invention, when the 
internal circuit is in the stand-by state, the 
source • substrate reverse bias voltage or source -well 
reverse bias voltage, which is larger in the stand-by 
state than in the active state, is applied- Hence, when 
the internal circuit is in the stand-by state, the 
threshold of the transistor is increased and the driving 
current thereof is decreased, because a large reverse 
bias voltage is applied to the substrate or well. On the 
other hand, in case that the internal circuit is in the 
active state, the threshold of the transistor is 
decreased and the driving current thereof is increased, 
because a small reverse bias voltage is applied to the 
substrate or well. Consequently, the operating rate of 
the transistor is improved. 

As has been discussed, according to the present 
invention, power consumption is suppressed in the stand- 
by state and the operating rate is improved in the active 
state by varying the reverse bias voltage applied to the 
substrate or well depending on whether the internal 
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circuit is in the stand-by state or active state. 
Consequently, the operating rate can be increased while 
at the same time the power consumption is reduced. 
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